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Chemical name: N-(2-[11C],5-Dimethoxybenzyl)-
N-(5-fluoro-2-
phenoxyphenyl)acetamide

Abbreviated name:
Synonym: [11C]DAA1106

Backbone: Compound
Target: Peripheral-type benzodiazepine

receptor
Mechanism: Receptor binding

Method of detection: PET
Source of signal: 11C

Activation: No
In vitro studies: Yes
Rodent studies: Yes

Other non-primate mammal
studies:

No

Non-human primate studies: Yes

Human studies: No Click on the above structure for additional information in PubChem
[http://pubchem.ncbi.nlm.nih.gov].

Background
[PubMed]

Benzodiazepines, such as diazepam, are potent psychoactive drugs used for their sedative and
anxiolytic properties (1,  2). There are two types of benzodiazepine receptors, which have been
identified as the central and peripheral benzodiazepine receptors. The central benzodiazepine
receptor (CBR) is found exclusively in the central nervous system on the membranes of neurons
and is coupled to the γ-aminobutyric acid receptor/chloride channel (3). In contrast, the peripheral
benzodiazepine receptor (PBR) is a mitochondrial protein found in brain and peripheral tissues
(adrenal gland, heart, lung, kidney, and testis) (4). The brain has lower levels of PBR than do the
peripheral tissues. Both glial cells and macrophages contain high levels of PBR (5-7). Increased
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PBR expression after brain injury or neuroinflammation is associated with microglial activation, such
as occurs with the neuronal damage accompanying several neurodegenerative diseases, including
Alzheimer’s disease, Wernicke’s encephalopathy, multiple sclerosis, and epilepsy.

PBR has been studied in vivo by positron emission tomography (PET) using [11C]PK11195
[http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=micad.chapter.PK11195-11C], an isoquinoline car-

boxamide with specific PBR antagonistic activity. [11C]PK11195 is being developed as a PET agent
for non-invasive study of microglia and macrophage activation in the brain, lung, and heart. How-
ever, accumulation of this tracer in the brain is limited. N-(2,5-Dimethoxybenzyl)-N-(5-fluoro-2-
phenoxyphenyl)acetamide (DAA1106) was found to be a selective agonist for studying the PBR in
the central nervous system (8,  9). DAA1106 was reported to have a higher affinity for PBR in
mitochondrial fractions of rat and monkey brains than did PK11195 (8,  9). Therefore, both tracers

are able to cross the normal cell membrane to reach the mitochondrial receptor. [11C]DAA1106 is
being developed as a PET agent for the non-invasive study of microglia and macrophage activation
in the brain.

Synthesis
[PubMed]

In the report by Zhang et al. (10), [11C]DAA1106 was synthesized by alkylation of the desmethyl

precursor (N-(5-fluoro-2-phenoxyphenyl) N-(2-hydroxy-5-methoxybenzyl)-acetamide) with [11C]
methyl iodide in the presence of NaH. Subsequent high-performance liquid chromatography (HPLC)
separation gave a radiochemical purity >98% with a total synthesis time of 22 min. The specific
activity was 90-156 GBq/μmol (2.5-4.3 Ci/μmol) at end of synthesis. A reproducible radiochemical
yield of 72% (decay-corrected) was reported.

In Vitro Studies: Testing in Cells and Tissues
[PubMed]

In vitro binding studies of [3H]DAA1106 produced Kd values of 0.12 ± 0.03 and 0.43 ± 0.04 nM

for mitochondrial fractions of rat and monkey cerebral cortex, respectively (9). The PBR Bmax values

were 161.03 ± 5.8, and 701 ± 70 fmol/mg protein for mitochondrial fractions of rat and monkey

cerebral cortex, respectively. Regional distribution of [3H]DAA1106 in mitochondrial fractions of the
rat brain revealed that the olfactory bulb has the highest Bmax (>400 fmol/mg protein), followed by

the cerebellum, cerebral cortex, hypothalamus, striatum, hippocampus, and thalamus. This pattern
of DAA1106 binding in the brain was later confirmed by in vitro autoradiographic studies using

[11C]DAA1106 in rats (11).

Animal Studies

Rodents
[PubMed]
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Biodistribution studies in normal mice showed high accumulation of radioactivity in the lung
(70.8% of injected dose (ID)/g), followed by the heart (16.5% ID/g), kidney (10.0% ID/g), adrenal

gland (6.6% ID/g), and brain (3.5% ID/g) at 15 min after injection of [11C]DAA1106 (10). Radioactivity
of the tracer was low in the liver and blood (2% ID/g). The regional distribution in the mouse brain
showed rapid accumulation into all brain regions at 1 min post injection. The highest uptake was in
the olfactory bulb (4.2% ID/g), followed by the cerebellum (3.5% ID/g), cerebral cortex (2.3% ID/g),
striatum (1.8% ID/g), hippocampus (1.7% ID/g), hypothalamus (1.4% ID/g), and thalamus (1.2% ID/
g) at 30 min post injection. Coadiministration of unlabeled DAA1106 decreased the accumulation
in all brain regions with the most significant reduction in the olfactory bulb and cerebellum. Almost

all of the radioactivity in the brain was intact [11C]DAA1106 at 60 min post injection. The fraction of

unchanged [11C]DAA1106 in blood samples, as determined by HPLC, was 65% at 5 min, 17% at
30 min, and 6% at 60 min. The major metabolite was found to be the debenzylated compound N-
(5-fluoro-2-phenoxyphenyl)acetamide, which showed no binding to PBR or CBR (8).

Maeda et al. (11) reported ex vivo autoradiographic studies of [11C]DAA1106 brain binding in

normal rats and in rats with focal hippocampus lesions induced by kainic acid. [11C]DAA1106 binding
was the highest in the olfactory bulb, followed by the cerebellum, pons/medulla, frontal cortex, and

hippocampus at 30 min post injection. [11C]DAA1106 binding was increased in the focal hippocam-
pal lesions by 1-fold (P <0.05) over the control hippocampus, indicating an increase in PBR binding
sites associated with microglia infiltration.

Other Non-Primate Mammals
[PubMed]

No publications are currently available.

Non-Human Primates
[PubMed]

Using PET, Maeda et al. (11) obtained serial brain scans in 1 baboon after injections of 90.6 ±

9.3 MBq (2.4 ± 0.3 mCi) of [11C]DAA1106. Accumulation of radioactivity in the brain (occipital cortex,
frontal cortex, and cerebellum) was rapid and remained at almost the same level during the 90-min
scan. The radioactivity in the occipital cortex was only slightly higher than that in the frontal cortex
and cerebellum. Both co-injection and post-treatment injection (30 min after injection of the tracer)
of unlabeled DAA1106 (1 mg/kg) or PK11195 (5 mg/kg) enhanced inhibition and displacement of

[11C]DAA1106 binding by 80% and 70%, respectively. These results confirmed that these changes
represented alterations in specific binding. Specific binding was estimated as 80% of total binding.

[11C]DAA1106 binding (0.02% dose/ml) was 3-fold higher than [11C]PK11195 binding (0.005%
dose/ml) in the monkey occipital cortex at 30 min post injection partly because of better lipophilicity

and higher affinity of [11C]DAA1106. The log P for [11C]PK11195 and [11C]DAA1106 was 2.7 and
3.7, respectively. DAA1106 was reported to have a 2- to 3-fold higher affinity for PBR in mitochon-
drial fractions of rat and monkey brains than did PK11195 (8,  9).

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=PureSearch&db=pubmed&details_term=DAA1106%20and%20%28dog%20or%20pig%20or%20sheep%20or%20rabbit%29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=PureSearch&db=pubmed&details_term=DAA1106%20and%20%28primate%20not%20human%29


Molecular Imaging and Contrast Agent Database [11C]DAA1106

4

Human Studies
[PubMed]

No publications are currently available.
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